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Executi ve Summary

This document predermctoder edv@ammersdt hat the Cali

Commi ssion wi ||l be co2a82d¢éfi ygufbavadopmment s
suggestions prior to 1 h@toiatdloepZ 4 sotna, k. ephl celadseer se.ntac
Commet s will not be released for public review

| ntroducti on

The Codes and Standards Enhancement (CASE) 1In
to support the California BEBmesgiyolpmenif 65si bsa bt
t h@al i fEonrenrigay (Codé e 24, Part 6) to include new
existing requirements for variinoves ttoagc lbrwaleag iud
(1l odBaci fic Gas and EIl ect@®as & mdnpklnect rSiacn, Da rec
Californdanddiimgodn cobosl Ahgebes Department of
Power and Sacramento Municiopal Utility Distri
CASE Team when incl uddsgornser €CdrStEh iATURt enfofrr)ogr an
goal ipane g@mde submit pr opo saflfse dthiae wardHameesn
to i mprove energy efficiency and energy perfo
and the code change proposal bepettentetdohdeecte
technrmindaledésecti veness information for propose
eneregyf i cient design practices and technol ogi e

The Statewi de bOWNStEs Tcecadre scuhange proposals to t
the state agency that &drms taeat hiorli ¢ y24 0 Ramotpt6.
Commi ssion will evalwuate proposals submitted

stakeholders. ThenEmaywgyeCosmi ®si reject propo
Commi ssionds 2022 Title 24 whalksirué efmaki ngf cicim
how to participatepsn/ thewpeoeesgagn-dca. gov/ prog
topi ca/msry date hdredyd i csiteanncdyar bsi/i 2-@l@d dhrpdVf i Ci ency

The overal IFIigGASE oRepdhretsemdcdbdepchasmge fprropo
mul ti fami Igyu ail(nldAy@)T h e icroenptoaritns per t isnuepmpto ritn fnogr n
thede change.

Measure Description

Background I nformation

This report provides proposed updates to Titl
toentiilmtmowinti family dwelling units. Submeasu
recovear ywul tniftasmi lwhou e dwel |l ing unit ventilat:.
and primarily provides energy benefitm.t Subme

2Q2TitlRarK, 6CARSIEN R R 6 2NeFI AD|1 1


mailto:info@title24stakeholders.com
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reduce pollution from cooking and kitchen app
benefThesrequsramenstructured bwhidweltlhien gs cuomiet
Fi nCGASReport is only multifamily buildings, th
recomiment hat similar reguingadmehys mbétmaderi f gr 1
Submeasure C addr enstsreasl sveeanltiiim garhoi fotne édaumitisy b ui

primarily provides | AQ benefits, but also res
rettem to dwelling unit saé¢mowmhiel meiacnmy eeanll id$ sa& us
separately in this report.

A.Enerogy heat recofvERY orhHRY)agr oposed measur
on existing |l anguage iStanha hZA@Quh TFiet &kl 24,
new construction multifamily units either
demonstrate ficaotmpoanroe mgentdamMbastrate through
test that | eakage of the dwelling unit env
val ue. Fofrolplroowiencgt st he bal anced ventilati on
requirement for the 2022 sTiHR\Y ®&r4 , ERPVAras 6a

prescriptive requirement-2i mn@allilfTohrinsi a CIl i

p

a

%

o

roposal aligns Amerhcanm&esueayg, oReHri ger a
nd Air Conditioning Engineers (ASHRAE) St
ersiowil It hrhrequire an -HRVYeo(bERWVdIdfogshiwghh
ccupiable floors or higher) multifamily d
cli mate zones ®&Xxandepptr nASHRARI Energy Conser\
3C (mild, marine génemnakl yomaps twai €hal i for
Zones 3 through 6. The proposed prescripti
f ol |l odwi nbge, v drhiefdibandgl biynspect or

a.Unitary equi pment (one ERV or HRV servi
have a sensi brlye ehfefaitc ireenccoyv eof datanl east 6
efficacyc ubiOc 6f at(c Pp)mr mi nut e

b.Centr al equi pment (one ERWIdri ngRW nsi etrsv)i

have a sensi bl e heatofr eacto vieera setf f6e7c tp evrecne
mi ni mum fan efficacy as requibgpasea Sec
function whereby the intake air bypasse
equi pment f unoot iaonn se csoinnoimi azre r .

lUnitary equipment is typically packdadged oamidec hr aat cecdo uwi ttsh
for the heat transferred from the out gdieng eaiorv etroy tchoer e

and fan. Central equipment is tegfpfieat | yeoimiadie da o d hn tas sf
the heat tranetiegoedgfabom thethe incoming airstream an:
since it isegdomweétihmas fpairent fans.
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These requirements would be assumed for the standard design in the
performance path in Climate Zones 1, 2, and 11-16. In addition, the proposal
adds a mandatory measure for fan efficacy of 1.0 W/cfm for unitary ERVs/HRVs
for all climate zones. Projects using central ERVs/HRVSs in climate zones not
regulated under the proposed requirement would continue to comply with
applicable requirements in Title 24, Part 6 Section 140.4.

Kitchen exhaust . mCai mbmroapbtser &0dmdarndd e 2
require that dwelling units meet all requi
except wherBhespercogo®ad nelwamgessifacreene mtn g e
hoods to bet tae ki dexdh@nues tt hsaytbd ceuma tcealny ar e mov e
cooknelgated pollution. Specifically, the pti
from Lawrence Ber kel ey Nahtaito neaslt iLnmaabtoerda ttohrey
range chapaduire efficiency needed to maintain
f oarlrlan g eatnod mainmt aiomgen di ofixa tdugraklIN©OIl e d
ranges) at accept,abdepdrdieng emetchd ixidze of
Both pohdueabéenked to numerous health pro
requirementsbasekydy erctapture efficiency wo

approach to address | AQ, manufacturers hayv
efficiency of their equi pnae nmrte,g asrad itnhge rcea pitsu
efficiency of availabledpredeatrsh kBNurcee
Fi nCGASRepohradd oundi raeeltati onship between airf
efficiency (i.e., a higher airflowegengr al
As additional background, marcufeact mmgent hrears

pressure requirements during testing throu
through a working group formed by the ASHR
requiremarst r@axesting of range hoods shoul d

requiremamge. Consequently, the proposal r
dwel ling units have an exhaust system in t
foll owing compliance pathways

1. A ventedoodnawpmeitnh mum capt wrheo walf dibidce ency
using ASTM St drdartd nB3nd &7l i nstianl | ed ali
HVI Publ i)arti on 920

2.A vented range hood whoWwmdaibimieni hutdh airf
i nchvas er dw.l)y.2Ma s c[®@B)sor

3.A vented downdraft kitchen exhaust f an
at 0.1 i6ebegPaw. bri gher, o

4 A continuous exhaust system with a mini
ailhanges peetr ShtboouRaencl osed( &ntemelnes ®d | vy
kitchen i sa &eafticrheech avshose per manent open
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adjacentdaspthcesceedqaartet®Himebquare

met Pr.s
Tabl®Mi ni miange Hood Capt u¢ EEEAiIbrifclioewn cRlequi r e men
by Dwel |l i ng Umintd Rlanngre HFouedDE@onatnrdo!l | ed Range
Hoods
FIl oor area offHood @®Vverctri (Hood over nat
uni t range
< 7 5f6t 65% CE or 25075% CE Oorcfan9
783799 Pt 55% CE or 20065% CE or 250
1, 01010, 5fCt0 55% CE or 17555% CE or 200
>1, 5&0 50% CE or 175
Pat hway 1 is new and pathway 2 is a modificat

and 4 are kinedewinr emdratustunder ASHRAE Standar
under Californiad6sstaadardst| €akdfoParadsé 2019
St aadds added one amendment to ASHRAE Standarc
rated at working splell i @& ®6idmed | mreadp dosye HVrlequi r
mai ntains these existing requirements. Captur
determinedatoryg babdopublished by manufacturer
sound ratings.

C.Central ventil.dthienpdwptosaeé¢aldedgnes a fAcen
(al so referred to as a Acentral ventilatio
dwepl units and provides dwelling unit vent
Title 2% ,anRdaarrtds6 e qqueil uvelmermt rt hat central ve
be balanced, to ensure that each dwelling
rate. Themgpaowprosemwlui | ds on this requirement
teams seal central venbividei conducotuosygsivem
airflows or that serve as part of dwelling
proposed measurwe rriefgiudateisorf icefl dshaft | eakac
pressurization test to ensure thdt tlhheakage
centr al (e.g., rooftop) fan airflow rate a
ventilation duct servingnamodees$ hmot sé xc e eve
percent off @armheaicrefnt®&val didh.ehas w. c. ) for cen

2As defined in HVI Standard 916: working speed is defin

|l owest speed above 100 cfm that a hood can produce, wh
maxi mum speed tescy, IiIFfort ke bhdiawmft l6é@wW iof Itéhses high speed r
Member may rate working speed at 0.0366 w.g. For many
speeds, including the working speed (whi cehdinuary, bbeo orsat,e

or hi gdh, swheiech are typically rated at 0.10 w.c. or 0.25
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Pro
I n

vent i luactti smsidkri nfgpgwel | i ngThei t ewer test pre:
ducts serving fewer uniitsse adluiagercptuavgiteirregectug r

and ducts serving fewer wunits typically ha
.Thi s measur e -epfrfoavcitairessr gyosdavings through r e
and reduced | oss of conditioned air. Il n ad
provi d®sbenefits by improving the reliabil
and reducing the | eakaganofnekhdesvadi aus,
such as PM2vb6] aNOl e organic compounds (VOC
(which can caatsleermoildt)eriindro spaces, includi

posed Code Change
order to compare poopbeeducopdet changeage,

CASHeam refers to the current sections of t he

cur
uni
acec
uni

renardtlaas separat-ei secandsbigpatrti 6@wmi |y d°
t s. However, i f theentprfoopro sae du nciofdiee dr enguulitriefna
epted, the Statewide CASE Team would make
t s.

ThiFealASE Report proposes three sets of requir

pre
ma n

T

scriptive but i ndliwcdesy a eman daetmemyt ,f aam de ft w
datory, for ventilation in al/l mul tifamily
Submeas:ERY/ MHMAFNOr multifamily dwelling units

ventilation path in Se-ctsenmtdiSald égtogdnicear d9)
Section 120.1(b)2Aivbl (in the nonresident
require that an ERVMno€CaHRWVoberi an€tamhted Zo
16. The HRV or ERV must provide sensible h

HRVs or ERVs serving multiple dwelling uni
which the incoming outdoor ahrenbyphaes »aes diolo
air temperature is below the cooling set p

funcamonentr aVs ERYBl 8iRbe verified by the bl
functionafl tkekestbhypwe sl twhatuicare dAbye @at ance
TestTiencgh niAcTi)lan (

SubmeaBur KEitchen exhaus-tAl i kiimemenapxhaae st
musnieet oneaohwhegBme pfia smi mpiamlbhmicapture ef"
and the smcopnohumsfaoarr fdeommanid ol |.As &bowds in

Tab2 &&¢ r emgeunitrs vary by dwelling unit size,
prades | essfooldimeutin@npgollegtuamtsheonrt s ar e |
hoodosver natruarnaglesgabsecause of the nitrogen d
poll utant€apeteasetifici amoyinal measuamaéded

(defined by HVIanrPdibrlfaticod. ilon nThkE)s w. c. (25
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Tab2®i ni mMmiamge Hood Capt rC&)Kifofrfi cownRgequi remen

by Dwel l i ng Umintd Rlaongréo rArussdnGonndt r ol | ed Range H

FIl oor area offHood over egeHood over nat

uni t range

< 7 5f6t 65% CE ofm25075% CE or 290

783799 Pt 55% CE or 20065% CE or 250

1, 01010, 5fCt0 55% CE or 20055% CE or 200

>1, 5&0 50% CE or 175
The thirkdt pheh eshamasy corsdiesnts of a downdr ¢
exhaustmiwiitrhum airfl ow of at | east 300 cfm

The fourth pfacernc( a¢aedlomidty® haaosrst i nuous exhalt
system with a minimum airft owatof5@tPd east

T Submeasure C: Ceduutcrtalsekdelnitnigt mt i loati on duct

mul tiple dwelling units that provide cont.
dwel ling unitsd balanced ventilation syste
mu sbte do @A TTly. ATThle must showdobobatnbeakrageed
percent of central (e.g., rooftiompk)hefpanw.des

for central ventilation ducts seriwicrhggsmor e
w.).for thiosge siex or fewer wunitisng afnar tthlree #/
field verification.

Scope of Code Change Proposal

Tae3summari zes the scope of the proposed chanc
st andards, Refeesncalvhe paalticiul ati on Met hod Ref
and compliance documents would be modified as
Al proposed changes would apply to new const
only be idf fteheet eedktiislt@dthigonsr eagleaced aal paronof a
to an existongliswi Mmdilngfamily units (under ex
150.2), and if the existing range hood system
existing bu-rismehgi fami hyganits (under propose
141.0)
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Talks8: Scope of Code Change Proposal

Measu Type of Modi fi eModi fieWoul d Modi fi e

Name RequireSectionTitl akCompli Compl i a
Title 26 Sofamwe Documen
6 Appendi Modi f i

ERV/H Prescril20.2A(lyNonr esi Y CF1R, C
and 1401 Appen CF3R,
highse,2. 4, NRCA,
150.X(0Resi den NRCC,
150. 1 (cAppendi NRCV

| o-wi s e 3.4. 4
mul tif a

Kitmh Mandat 120.2AvbNonr esi N CF2R, C
Exhau 141.0(al Appen NRCA,
Mi ni m 141.0(b2.2.4.1 NRCC,
Captu hi gh;se Resi den NRCV
150. OCoAppendi
| owi se 3.7.4.3
mul tifa
Centr Manday 12 0(.g4) Nonresi Y CF2R, C
Vent i 120.5(al Appen NRCA,
Duct 140.4(11.6. 3, NRCC,
Seal i 141.0(b2.1.4.2 NRCV
highse,Resi den
150. O( mAppendi
for-rlicwe2. 6. 2
mul tifa

Mar ket AamadyRegul atory Assessment

I n genbral amnmadryditshat all three measures are t
multifamily new construction prototypes.

ERVs and HRVs are not frdopuemuly idsidndiliyapelg e

someti mes used under | ochRrlamaids hea n®@tsi( whuichh as
requMERY 3 filbdaleareaded -onml ysuypedtyi |l ati on in areas
with high outdoor particulate matter). ERVs a

common as a balanced ventTiltalflBac2i4 ©®art dvghaiyr heusn d e

*ERVs and HRVs have become more common -Z®I¥6 ,siinmglparftami |

because the modeling software all owedwiptrlojtwd sf amms asa3s
stdaard model, which all owed the projects to claim more
only f(aonne ventilation system.

2Q2TitlRarK, 6CARSIEN aRIé R 6 2NeRI AD|1 7



either balanced ventilation or air tightness
construction mul tiUnamirpsgtdeweeédi ngogunHEBenOT

ERVproject teams could choose HRWVW&SI ngtpéibnei t he
dwel ling unit, or odceretralkaERVERYr oHRWYWRV serve
uni t s. Di fferent approaches may be opti mal un

Kitcwemtidmmaulodh al wayal bed in new conssruction
underencturrrequ.i rTehmesntpsr oposal adds a new compl i
exhaust: a minimum capture efficiency for ran
test method is new and manufacturer organizat
rati ngf proimapt ure efficiency, there are no put
product specifications or range hood database
Team provides alternative compliance paths ba
pat h i ndgdheasnesni mum airflow rate of range hood:
Part 6 by reference to ABERAENSmMamdaapt 62e 2¢f
airflow depend on unit gstihzee ma md nfuure Ir atnygpee .h olond
eficiencyfaonw are higher for small dwelling un
for dil ovieonpnaawdal gas ranges due toThehe nit
alternat isbe speadt homay)menfabodw @r oj ect tye aimise nttoi fiyn
which products can comply and would help ensu
achieved until the industry transitions to th

Th&8tatewide CASE Teams cofldmgdtdased namndley Home Ven
|l nsei (HVI ) dat abasnmosatn dp rfooduuncdt st hcaotmp |l vy wi t h t h
requirements, except for microwave range hood
units smal F26r than 750

Tab#:eaent of compliant rwinglke pmoopopedduedqsir r e

Mi ni mum alTrigger under pr(Percent of <co
pr odu(cvtesrt i ca
di scharge)

A75 cfm Hoods over el ectr93%i crowave
1, Offtdbr | . @wrgeéroods|98%nderc,abi neé

natur al gas ranffgi100 % chi mney
or | arger
@200 cfm Hoods over electr93% microwave
750 tof2xlo,rOh®ods 98% undercabi
nat al gas rafnge9(100% chi mney
1, 5f¢t0
@250 cfm Hoods over el ectr7% microwayve,
small er fofloan hdo®@® |84 under cabin

natur al gas 78091100 % mhey
1, 0f¢t0
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@290 cfm Hoods over naturdl% microwave,
unistme@al | er fttthan 7/6% undercabirn

9% chi mney

I n addition, thengropdsaedsr ¢ quwi roegher compl i an
Title 24, Part 6 byStredfd®reddte tHowASHRAE exhau
mini mum airfl ow ,iatenefl 03@@ ,d&d micihemaosu 0o ndiyr f | o
kitchen air chéafgea. per n bt(oleGH5alt)c.. )

Central wventilation ducts are sbmetamebkyubedl

particul arilye flowi Ihdigmgs. While 2019 Title 24,
for certainditgppesdomkegdyptts of ducts carrying
commercial buildings and duessdeatr&i nguiclbdidn:
|l eakage testing is not required for ventilat:i
standard practiceoralleakages trestt iavgl loff mul ti f a
because they typically h&8venahpsewsgogrethaweha
traditionally been the recommended miAMiTmum f o
(as wel |l as tHeESRS |Ressttkdaeme tiynpes of ducts, the m
equi pped for | eakage testing multifamily vent

Cot Ef fecti veness

The bédmeofsitt (B/ C) ratio compares the benefits
they2@r period of analglsamsge Prwiptolseal B/od r at i
are cost effective. The | ame@gesnurtheaBsCfoati d.s
energy cost saWWfaeagsivéahéessoahal ysis was done
buil ding The sanpel yanfaolry saidsd isthioounlsd. alphe pr opo

"

alterations except wher e mdaaxe rteyd easc eadf awse mptair
alaerons to angemxi-tsibsvergmulutii family units (unde
Section 150. X)t ianngd riafngtehenoeoxdi system i s repl ac
to an exi sti ngribsue |Imoiullnggi dfeart shi(gumder proposed
Section 141.0)

T Submeasure A:TheeRW/rHbR0(Mo sed ERV/ HRV code <chan
be cost effcéedctmave fzomeasl wWwhere it i s propos
California Climat-6ZonhlesoBf €21 atained mdasur e
bet ween 1.25 and 4.5 depending on climate
measure i s proposed.

T SubmeasKi é cBen exhaust -mhei Biutamt ewptdar EASE
did not estimate cost ef fheen i evxemawsst fsoyws tterr
change, because the primary purpose i s imp
measure Iis to ensurewaeceegedao@el ABGQgUgIreeennm
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Should reduce natThreasle irrefgiolien thamteimders uii r e men't
Qulkhity I nsul ation I-misgeal muwlttiiofna iQly )b diolrdilr
24, Parpréposed versirosedfmmQitly fbaoaril kiagls f
Title 24,anPdartthe compartmentalization path
6. Cognuseent |l y, the Statewide CASE Team does

measure i s cBasstedfd ecdmpeaer.i son of aosampl e
and do not comply with the propflbs@fdmmi ni mu
and 290f @f muni t s fttveistsh tehlaenc t7r5i0c r ange or | e
gas r)antglee St atewi de cOAgH pTaendtnct sumweér e on

average mor e aeax pceomspilvieanttla tp rtoldeuscda shi gh ai rf
which are required for smal lh dwvaelulriang guamnsi t
rangkkswever, healsiepghrdadhglgther airfl ows are nee
mai ntain accaept akelse .IsA@nari os

T Submea€ur €entral ventirThe pmopaused seade ngh
found to be cost effectlTihwee Bff Cr raltli oclf iomatt d

ranged between 4 and 50 depending on cl i ma

St atewi de CASE Team cpahcepsas eas stamgptl eAToTfs cent

ventilation ducts to reduce costs, when co
CASReporte tiasst orically assumed 30 years for r
for commercial envelope measures, aed (Sughkar
as | i ghheatgi mqd,d ventil ati &NV A]@arnodp oasiarl sc)o.n dBietciaour
t hese measaufrfeesctontlhye resi denti al spaces in mul
CASEeam applied the residential astshuempti ons of
Statewide CASE ¥Yeam peedoa D0 anglensi pernvide @
anal ysi ERVbObHRWVWhecentral ventilation duct seal.
strategy that includes heat or energydrecover
exhaust ductwork, would be expensive to switc
to be maint asithne3d0 fyoerarast. IFeoar t he central venti
the general ventilation strategy ipd eunliifkaly
building has central ventilation ducts, it 1is
dwel libg(unitary) ventilation within 30 years
Se&8ecthSfoorthe met hodol ogy, assumptiedrnsectanveness

analysis.

Statewide EneEgegrgwMadcectrs: and Greenhouse
Emi ssilonpsact s

Tab%presents the estimated energy and demand i
changes for the ERV/HRV and central ventil at]i
realized statewide during@2ghée&i falrets 264 1r 2eRgnuoi nrtehnse
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are in efytactstBitewide energy I mpacts are rep

metrics: electric-hbwursapenggenn ¢GWwhwgt), pea
reduction i n megawatts i(nMW)i,l msaotpuertahly ecaas (s M il
therms/yr), and time dependentBrvialiusaht itohne r(nmad Vv

per year (TDV kBtobyr mor Betdhees gf@tagsotesm at ewi de
i mpactaShedc tdcoommt ai ns det-anl s enethg pavings cal
Statewide CASE Team.

Tabb%dkoes not include e3elmgea skarva cni@esn feoxrh a uhset
mi ni mum capsedecpdepchange, because the pri ma
i's to i mprove | AQ. 2 s 2cdogoskcirnigb epdodill nud 8 edt@2M@n 5
(fronfigeesd ki ng e,paunidpmeantbon monwkidéd ME@mMtsi gn

del eterious health effects, and it is importa
effectively remove this palyl unoivers, tmarti ighulear
for energy efficiency. Il n gener alt,i ctitpeatSt aat ew
significant energy impact from the proposed Kk
Sectd.on

Tabb:&i rYsetaSrt at ewi dye &meérigmpact s

Measur e El ectri PeakcErFreNatural TDV Ene
Savings Demand SavingsSavings
(GWh/yr Reductio(millio(TDV
( MW) therms/ kBtu/ yr
Submeasur 0. C 1.2 3 020 81.
ERV/ HRV
New Const 0. C 123 020 81.
Addi tions N/ . N/ . N/ . N/ .
Al teratio
Submeasur 029 091 020 59.

Centr al V
Duct Seal

(Total)
Newonstru 029 091 020 59.
Addi tainadn s N/ . N/ . N/ . N/ .

Al teratio

Tabébpresents the e$GHGMItesd sesed At etdheviprhoposed
code chandgéhet hgeat andar ds Awvroei dend eGH@& cetmi S S i ¢
measurmatninc tomsdiodxiche pdlgtir val d0Arsss u@®Pa e )o.ns
used in developing the GHG 6 a @angégpsp eanrdeifxpr@o vi d
this @mbhpombnetary value of avoided GHG emi ssi
factors and i s tdhsdd fiercd lawebsgesisn t he
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Tab6:e FiYeat St atewide GHG Emissions | mpacts

Measur e Avoi ded GHG EiIMonetary Valu
MetricCOpekyr Avoided GHG E
($2023)

Submeasure A 111° $118,
HRV (Tot al)
Submeasure C 1,1 $34,
Ve nattiilonS Oailc it
(Total)

Tot al 2,2 $152,
Water and Water Quality I mpacts
The proposed measure i s not expected to have
guality, excluding impacts that occur at powe
ComplianErf anade¢ me
Overview of Compliance Process
The Statewide CASE Team worked with stakehol d
compliance and enforcement process and to ide
have on various mar ket acf oerasch Jrheeasc dmplcir a b e e
in Sestild®m2. W2n.d3. 3 mpacts that the proposed me.
mar ket actors are 8e3x.333b33d IApPdphSadi KhiEs key
i ssues related to compliance and enforcement

f Submeasure A: ERV/ HRYV
o The project teameERWadd HRWYNits fryeqdi raemd

(0]

prescritpht iovre ipsa i ncluded in the perform
determine this based on the projectads c
ventilation, which triggers the ERV/ HR\

compart menwaichatdibes, not) andaté the pr
Zone 1, 2, 11, 1ZheaBpl Lldnpnceéschsoautitdwa 6 e
al $so0igger the proper enforcema&md docume
functional testing (of the bypass funct
AT T.s

Il f an ERV or HRV is required

A The prnejaectchooses and installs qual |
including equipment with the minimur
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T Sub

T Sub

(0]

(0]

0]

efficiedayd (fSRkE)efficacy. I f a centr
be used, the projecdad gysatne nwoiun adl wedes
bypass funct iCmo.m Tprea fOBEG nce compl i
(NREGRCR® 1) indicates whether the bypa
checked.

A The building inspector verifies that
required, and it hasAbWHE®Ss Ratkerreql
veri fies toratHRtVhemeEeRW t he mini mum S
efficacy requirements based on the
bypalsfsor central sER¢¥pbHB®EDIli inance
document .

Il f an ERV or HRV ig@roppeciteggeamedl!| buot stk
one, the building inspector verifies tF
in the mandatopryopegedrffomenERisnaHRVs i n
CASE Report

meas Ki & cdBxahu sni ni mum captur e

The proj ecti etse aam ksipecchiefn exhaust system
the requiremetnd dbawsrederomhengi asdcapture

efficiency or its airflow information,
Home Ventil athHwilg) lomrstAdsudei ati on of Hom
Manadturers (AHAM) Certified Products D
installs the equi pment .

The building inspector verifies that tF

outside the building mem emxd awufstt lce mpll |
pat hs.

A HERS RatAelfT ovoerifies that the install
at | east one of the compliance paths us
number and the HVI or AHAM database.

meas  CreemmtCal ventilation duct sealing
Ther opj ect teannleocdente®mt ®dl ventilation
specifies sealing materials and stratec

Ther opj ect ttelaen seathtsal atdiuorni ndgu cctosn st r uct

40r

n

t

he case of a central HRV or ERV, mi ni mum sensib
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0O The ATT determines the maxi mum amount C

number ofseumnvietsseaintd | lees ttchtaga!l tmeasured | e
rate of the central ventilation ducts r
requirement using a Hiawledpr Essariaatobnt
system total | eakage fmay adde syasm lmsng r

according to deérsec rpirbbedk dium eBRA2 and NA1,
St atewi de CASE Team proposes a higher s
(one in three) than exists for other me

Field Ver i fDicaagtniosn igcndlest i n
f Submeas ER&/ ARV

o A HERS RateondrrA¥Tt hat the equi pment ¢
exhaust ducting are installed where rec
number, confirms that it meets SRE and
(i f 1t is a certridli eBERY han HRV) ncl udes

1T SubmeaBIKi ¢ cehxemamisni mum captur e

o An ATT or HERS Rater documents the mode

the installed equipment complies with &
pat hs.
1T Submeas CreatWeanlt i | ati on duct sealing

o The ATT verifiet tédatral saeptliel ati on du
maxi mum | eakage requirement wusing a far
documents the | eakage test results, usi
Statewide CASE Tgedarh astamghlreéopg@ spmocedur es
described inbRAB2xaaddHAlto address thi s
specify that a minimum of one in three
be tested. This is more stringent than
seven ucsthlef omeasures. ThHealBt@patewo des Cab
high sampling rate for this measure, be
only have a few central wventilation duc

the strategy assumed pfrort ottlyg@eélyi, plme t e s
system would not proviodhe dermeuglosriti @dr .t
fairly |l ow (as documented in this repor
effective at the higher sampling rate ¢
sampled for tmssti ngest hehd&dTdntire centr
system iftrso connection point with the ce
point within the unit; testing sections
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Se&ectd.oln. et i2amd. 3f.05r additional i nformati on
enf orcement f oki ttchhee nE RWhibRiWs,h ,aapt creet r al
ventilation duct ,peapeoagi saebyeasures
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1.1l ntroducti on

This document presents recommenmdiead d&ypedre chang
Commi ssion wi ||l be co2a82d¢éfi ygufbavadopmment s
suggestions prior to thteo@atdoptedast pkebskdema
Comments will notlbe reveawedrf wil pube anonym

The Codes and Standards Enhancement (CASE) 1in
to support the California Energy Commi ssionés
t h@abr hiBEnaer gy (Codé e 24i,ncPlaurde 6new or equi rement s
existing requirements for various technologi e
(1l oyBaci fic Gas and Electric Company, San Die
Cabrir hi a Okadnids dowolUt c |l dlto®esAngel es Department of
Power and Sacramento Municiopal Utility Distri
CASE Team when incl uddsgornser €A StEh iAuu tenfofrgr t .
goal i's aodpsepmre proposadlns eddaetc twiowd d r esul
enhancements to improve energy efficiency and
buil dings. This report and the code change pr
effort to devebeef ftecthinyveme s @ nidrsfeadr matqiua m efneern
on buil dienfgf iecnieerngty desi gn practices and techno

The Statewide CASE Team submits code change p
the state agency that hae dautherkdy Parad6bpt T
Commiosnsiwi | I evaluate proposals submitted by t
stakeholders. The Energy Commi ssion may revis
Commi ssionds 2022 Title 24 walsimaek ifngr sicrhfearurm
how topatetincitheéetpeotéwsww. energayn-dca. gov/ prog
topi cs/ pubbhbemmgedhf i csiteanncdya r2édsi/i 2-@ld emrgdVf | Ci ency

The overal IFigASE oRepdhretsemdcbdepchange propos:

multifamily 1 Tdeoreport goahi ayns uperottihbreexrgt i n-
code change.

When developing thealcoard chasgei ptreogp otsec hni cal
presented in this report, the Statewide CASE
stakehol demaniuhalcaedirmeg s, mechamRatasbeatgi neer s
met al wdnmuKartsy i ncentive |lpr,@gPraarnienbgpagaeanbysist
others involved in the Thdepcompbabhncaeacprpoes
received during publgtch astt atkheeh o9 tdaetre wi odrek sChhPOSPE T
August 2&2d &A1 2.01hk Energgi 6ommi so hosted a
workshop to discuss research related to the
Notes from the ss$arke heov aielra brees th enrge :
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htt

ps:/ /titl e24sctoankteehmal/ dueprl so.acdbVIBBELWVA-D 7/ T2 4

Env

e -Mepeet-Noges Final . pdf

The
1

foll owing is a brief summary of the conte

SectdMemas Descr ioft IFOmMCBASE Repoes prdesdripti
of the @&amepdsut e b acTkhg rsoadngmoteiscamdet ai |l ed
description of how this code change is acc
documenmmakehapet 2d, TPaFrt 6 Standards.

Sect3dlom addi tMarmkiAental ¥ btsls secti on i ncludes a
current mar.keSec3tirlBnX2 u Ba.d3d.e2s cri be t he feas
i ssues associated with the code change, 1in
measure overlaps or conflicts with other p
as feiregm, sand other safety standards, and
or enforceability challenges exist.

Sectd:bBmer gy Pawisreqid suntihte epreerr gy, demand r ec
energy ogst asawici ated with the proposed co
al ssescribes thde hmdEhadewiody QASSE Te & ®i ma
peunéemer gy, rdeedacrtadi b ne rceorsgw i ngs.

Secth Omi s sectiandiisnccususdiessn and presents an
materials and tabompkrement et he measure and
the incremental cost . 't also includes est
costs, i.e., equipment | i bhesbomeaard wat hou
replacement and maintenaneéesduring the per

Sect i:finfyddtar St atewi de tmpastatepwedenésergy
and environment al i mpacts of the proposed
the 2022 coedcet .t dalkhess efnfcl udes the amount of
by Cailafmuinl ding owners and tenants and i mj
on material with emphasis placed on any ma
t h& ate of CalifoeniaonSuampéewbdei mpacts are
this section.

Sect@mPmoposed Revi si onscdroc |Quhtleesrieaphoruta g e
specific recoimmend@debeasi onddr faded ons)
| anguageStfaonrd atrhdes, ARpéadenes v@&al ¢ elr amtait on
Met hod (ACM) Refe€Cempki &aandMegpnualn,ce
document s

Sect8&Binbl i ograpdiyt s dehse trheastoutrhe St atewi de
used when dheivse Iroeppionrgt .t
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Appendi 8t At ewi de SavpngsehNéshotdeamagy hodol o
assumptions used to calcul ate statewide en

Appendi EmBedded El ectricity eisenWat értheMet ho
met hodol ogy anus edcsadocputl iadrect hieci ty embedde
water use (e.g., electricity u®e@&ntto ggr aw,
savings resduteagwadrem uee.

Appendi En@i ronment al | mp as et st Bheotdhoel doogki begsy
and assumptions used drme el cwGmGapmissnyp aocntss
andater use and quality.

AppendCxl!l iDf ornia Buil ding Ener gSyo fGQGowdaer eCo mp |
Speci fprasenns relevagesptopbbedcompliance

any) .

Appendi amfis of Compl i ance Prporceessésotosnt lVear k e
recommended compliancei pegmntmafsikeedc oattdor mmpac

AppendSuwmmary of Stakehdlodemebngaddmeretf f or |
t ongeage and coll aborate with market actors

Appendifxi IG:r dtni on Assumptions and Mul ti f ami
describes the infiltrationmnsa&s awmmuptei gms use
prototypes for the ERV/ HRWVWamkasutbBoaadassp

Appendi x H: Protot ypsehoBwsi Itchien go rDbe soctryippet iacsrs
the energy models, including number of fl o
flooout aay

Appendi x | : Met hodol ogy f orr STaensptlien go fC aRpat nugre
Hoods describes how rangéebbvoedsfwower tadvberat
testing of capture efficiency

Appendi x J: Range Hood Capture Efficiency
for capture efficiency lodabsesi atomaygehhowgls
project

Appendi x K: Nomi nagys TPDVoEN@egym&maeti inzed en
nominall dol |l ars, without net present value
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2MeasDescri ption
ThiFi nCGASReport proposes threal thédwegnegs yuneiltat ed

ventidaquiomemainlt sof whi cdh deoiotrheari ri mpuradvig y, pr

savings, or accomplish both

T Submeasure A: Heat Recovery Ventilator (HR
( ERV)

T Submeasure B: Kitchen Exhaust Minimum Capt
T Submeware C: Central Ventilation Duct Seal -

For all s ubbenmeawssue eTsi,t | e 24, Part 6, Sections 1

150.1(c)X apply only to newly constructed bui
proposals would not afdxicdt iandg eveartiiolnast iumn eecpt
replaced. The S$eramewsderGABEIi ng that all subm
additions, since the new construction energy,
measures would apply to additions.

I n order to compgarehpngesesed the current | ang
CASHeamfrers to the current sections of the 20
current standard has -separabeésbieghi onhsamiokry !l o
uni t s. However ,odef rtehgeuiprreonpeonstedf ocr a wuni fi ed n
accepttheed , St at ewi de CASE Team would make one r €
uni t s.

These measur @as oamree (st &nd are separate proposa
ventilation sylstwamtuislicadgg fammmeddraatesr e as ventil a
systemsvisng more tham®womue ddwel laifigcdridt by t he
both Submeasure A (heat or energy recovery Vve
ventilation duct sealing).

2. 1SubmeasuA: ERV/ HRV

2. 1Médasure Overview

AnHRY captures o(Usgonsnbhbl ehpergyexhausted air an
incoming air, thus essentially preheating or

same thing but also transfgrlsatmontsteumrer,gy.h el R\
HRVs span a wide nange amfalgy®sdtss,diandot conduc
comparison of costs between HRVs and ERVs. Ho
expensive. The Ttaat eeWisbe fOQASIEH t hat tEORVs wer e

include an option for MERNem&nt iiltnra@l®dnTi whe

2Q2ZTi tl RPard, 6CAFRSIENn &Rlé g 0 2RI A-Q[2 9



The ERV/ HRV submeasure is primarily an energy

code change would only apply to climates zone
ef fective. The submeasure wouldialysbepredvidetoc
occupants compared to other balanced ventil at
supply air.

For multifamily dwelling units fotlowing the

150.0(o0) 1-Ei ¢ omull oiwf ami | 32 0d i Iblj Rmg-vbmsigths) or

dwel ling units), this proposal would set the

system to an ERV or HRV in Cal-16.0orhher dCtl a mhd e
HRV or ERV woulledhthawge sensi byeSReErbaariyngfhecti
sensible ebfeé7ipenessnt and fan efficacy of O

Fomul ti family dweltlhiengc oumpiatrst nfeonltlaolwiznagt i on pat

120. 1( b()fZoAkigibs e dwel |l ing units) o«+iSection 150
multifamily dwelling units), there is no addi
teams choose to instal/l HRVs or ERVs where th

pat heqoiment must meet a minimum fan efficacy:
HRVs (each one serving Bahsihgheeflivetacygreqgui
24, Part 6 BectcrcentfidD. ERVs/ HRVs (one ERV or
dwel I i pghilsnimasndat ory fan efficacy is intended
|l east efficient ERVs or HRVs from use.

The proposal is a prescriptive measure and wo
t hat are new constAscai prveeseoadsi ugrted, i ttihoen sSt andar
Design in the performance approd&thtewulde ICASE

Team prsoptohsies as a prescriptive, rather than a
project teams with more flexichatmet yon®esof bat
performance approach could choose not to inst

exceed energy efficiency requirements el sewhe

This reqanlry mafhfteeactadhaonsepl ace ventni #t oswveon eq
multifamily units (under exi stMamg leaxn gudqea imu

buil dings have no wholaendd vagslielriarbgd eu naii tn dwemst, i |bau
continuous exhausltatoironb aslyasntceend. vAeddtwimigclan ERV
may liundce adding ductwork if the dwelling unit

coolbicmg!l d be costly and difficult because of
space for soffits for ductwork).

Any jpercot t hat i s not subjcehcoto steos tthoi si nrsetgauilr eame
HRV, would not be subjectSRipbropesedesEorl péxam
newly constructed mul@liifraarid y1Z0dnveed A B tnsg tulma tt su s
compment ali zation to meet tlhed .r0 pyilrEe man tSse cdfi
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120.1(b)2Aivb, the prescriptive baseline vent
recovery.

The following flow chart provi dEs awoioderview
conf usfilomwchart similar t o beltoeo tdpau ladh chee i ncc
manual

New construction multifamily units:

Under 120.1(b)2Aivb and 150.0(o)1E

Balanced ventilation Compartmentalization

Climate zones affected:
(draft: 1-2 and 11-16)

Cllmate zones NOT
affected

HRV or ERV not required, although performance credit

available
Fi gur eOverview of multifamily dwelling units .
code change.
This proposal adds fi el d veorri fEiRcVa teigaun ptnoe nd n ane
the sensi bl erbgqaitremenveryhe proposal would a
technology that had been all owed under <curren
6, but were not required previously.
2. 1M2asure History
This @mdopoal d pefofva dtei weo senaregy i sa wmign gsh ebye x ha
stream of a balanced ventilation system to pa
incoming ventilation air is preheated or prec
As background, HRVs and ERVasusttr aannsdf efrr ehseha ti nbtea
order to redueeadheatling |l oads in a building.
bet ween the two air supplies using rotary whe
pi pes, -amadumdinsystems. Lat entanhebaet tarnadn ssfeenrsriebd
rotary wheehsnéwpcaombcslaucture that is rotate:
fixed plate heat exchangers (stacked met al p |

to pass air through in orcace) gtlop etorvaandsefser he at
exampl e schematic.
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Outdoor Air

Exhaust Air

Exhaust Air

Outdoor
Supply Air <

Figure I: Schematic showing heating
season HRV operation.

Fi gw®reex ampl e HRV di agr am.
SourB@ Housinng.

The difference between an HRV and ER¥rigy.,.tlhat
ERV transfers additional | atr en th uadieehisgiyb.lbee c aus
enerhgeyat exicthladpigfef ertehderey ibrul b temperature betw
incoming outdoor air anurtihneg etxhhea uhset aeEIR Y gn dsoeoar S
al soansfers moisture from the aomt gbamwvge rasierl yt,o

during the coolitbhgasmbeésd orifemhoemoEmRNMBa@iomrst r eam
depending on which whether outdoor .hdmiedity i
proposed code change would allow proERBRVYt team
system.

Unitary HRV and ERYSBHui pmemng, hakiech i s defin:
t he Home Ventilating Institute (HVI):

ASRE: The net sensi bthesumlparstrgayn as agjostedbyr ed by
electric consumption, case heat loss or heat gain, air leakage, airflow mass

imbalance between the two airstreams and the energy used for defrost (when

running the Very Low Temperature Test), as a percent of the potential sensible

energy that could be r ecove (Home jertilating t he e x
Institute 2017).

Thus, the SRE s isgennisfeibeese ghyo w nmutchhe out going air
transferred to the ankhiognheg SGREsdematnmes amar e
to the condi ti onTehdi ss pparcoepacsh®E uwsebdsie, whi ch <cay

sensible but not | atent heat recovery because
values but not an i nadnidc altaotre notf) troetlEaolv e(rsye nesfifbilc
Californiads dry sdmmaBR&ndsmit hd wmpbetaot me
As desc e bteRlohth?2 medi an [PBS&REcfeaast Dt h ERVs and
in the HVI database, so project teams should

reguement with either an HRV or ERV.
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Unitary equipment i s typio@fElLy whackhaged ®haamd sr
heat transferred from the outgoing air to the

recovery core and fan. Qeantterdalwietghuiap nseennts iibsl et
effectjvemiesls accoemdisbdi®rt tdresf erredi Frbm t he
the incoming airstream and includes only the

with differe+RRtesf amgd. -CBEBCC ow users to input a
and a sensible recovery effectivenessmval ue,

proposes the sandeb 7mipneirntcuemm tv,alfuoer bot h t he mini
used for wunitary equipment nearsd (sgmpsiclall ¢ yr eice
centr al equi pment ) .

This is the first proposed code sc hfaonrg eT itthlaet 2w
Part 6. The 2019 Title 24, Part 6 Standards h
perf ormance approachng bruetq utihreernee nits fnoor etxhiesm ii n
Energy Code.

The 2022 version of ASHRAE St adcuwmrrde @Wi.rli ngcarl
HRV or ERYiise mudghifamily buildings. This add
l nternational Energy | E€CCyerCyatmadre Cwdhe 3C, wh
all of California Climate Zonelsi Batédrdaumgdeas 61 a
andF9gbre Sezx.tl.phodi des a map c oOhp amaitneg ZAONHR A3
and the Califorhha $tatmawiede co@ASIE Treeagm ibraesneedn t

which climate zones this anal yoi Pesltowdd etf Hec
The Statewide CASE Team may have fofumd that t
di fferent areas of California than ASHRAE 90.

met hodol ogy. This includes that the whttateawi de
ASHRAE 90.1 uses a different metric; the Stat
mor eagul ar | evel within California (the 16 cl
Energy Commi ssion), criam&ate, whdhméds ahe t&&€Cser f
California (for example, I ECC Climate Zone 3C
desi gnattheed BEbnyer gy Commi ssion); and the Statewi

prototype buildings approved by the Energy Co

2.1S@8mmary of Proposed Changes to Code Docume

The sections below summari ze how the standard
Reference aMancalmp, i ancweo udbcdc umoedrntfs ed by the pr
change. SetofSddtiisomeport for detailed propose
The Energy Coerhmmainanoingroliidati ephiaglilsewmul ti f ami
requirements under a new multifamRelsyrsedcwuiromg@

t h andards for multifamily building may al so
Appendices, ACM Reference Manual anceompliance
document s. Location and section numbering of
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documentmufoifamily buildings depend on the E
and acceptance of a unified multifamily sectdi
thiFsi nCGASE Report are demonstrated in terms of

2.1.3.1  Summary of Changes to the Standards

This proposal would modiTfiy lteh&adtoPlaownrod es$ e avt
See Section 7.2 of -utphieo Hraemmaratgef.or mar ked

SECTION 120.1 7 REQUIREMENTS FOR VENTILATION AND INDOOR AIR

QUALITY and SECTION 150.0 7 MANDATORY FEATURES AND DEVICES

Sect ilo2nog) i vabn i 50. O (FOgrl Esy st e msmutlhtatf asmerlwe dwe |
units following thaetbaftancedmmendnb@bsed pode
woul dt me df omdmavahagnyef fi cacyUmietqauri y elmeatt sor en
recovery ventilation (one ERV or HRV serving
ef ficf@lc.W/ cf m.

SECTION 140.0 T PERFORMANCE AND PRESCRIPTIVE COMPLIANCE
APPROACHES

SECTION 140.X 1 PRESCRIPTIVE REQUIREMENTS FOR VENTILATION SYSTEMS:
The proposed code chance would add a new sect

specificallyysoemvebwel atm@numsits that foll ow
path in 120.1(b)2Aivbline QCrduisma tien c4 aundees al ,h eZa,t
recovery ventilator (HRV or ERV) that meets o

T Unitary heat or energyg EBVower iRVeséerbvahgo
dwel ling unit) with minimum sensi bl32 heat
A @&, as | itsotneed \beyn ttihleaitHVWlg) ,| nasntdi tfuatne e f f i
than or equal to 0.6 W cfm.

T A central HRE¥temrioRvdtdes ventilation to mor
unit with have a mini mum sensiebdlfecheate nresc
percentf af0) 32fan efficacy that meets the r
l140asdadnclaudieypass functiitont @« hfau nemniadn eisn an
mode to take advantnaglies hoalolfd eet ciowh ¢ migo n a |
of controls Sxtliiomt e&NAA wWnderd Air Economi zer

Section 141. 00Tap Adopbisendscode changgswewmbd a
to the Iist of newly installed equipment that

Section AUtlebDéMdliteaswbubdsnot trigger trhisse r eq!
dwel ling units
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Section XPrOeslc(rci)pti ve Standar dsT e mgsrequeatto dRa c k
change would add a new subsection of prescrip

Silmar to what iIs added to 140. X.

Dwelling units that follow the balanced vent.
1, 2,-1®@rmddt i ncl uaregya rhecaadv eorry ementi | ator ( HR
meets one of the following:

T Unitary heatowergneegyitation (one ERV or

dwel ling unit) with minimum sensible heat

3Z& A0, as | itsotee dVeéryt itlhaetiiHivg )1, n satnidt uftaen ef f i
|l ess than or equal to 0.6 W cf m.

T A centrorl BHRWtem that provides ventilation

unit with have a minimum sensible heat rec
perceh® 40, fan efficacy meeting Section 1
bypass functionttohdtunenalllhes ni an economi ze
advantage of free cooling.

Tabl e -BB5WOMPONENT PAMKIAGEf ami |y St andwoul dBuil d
need tupdbhbeteed tEORVIi/nHtR&/gdie r e ment s.

2.1.3.2 Summary of Changes to the Reference Appendices

Thi spopsaol would modify the sections of the Ref
See Section 7.3 of this report for tthhee det ai |l
reference appendi ces.

The Reference Appendices are curernitdwesandct

highse requirements. For this measure, the St
di stinction be made based onamhetdachtder ERY S
individual dwelling unit) or central (each se

NONRESIDENTIAL APPENDIX

NAZNonresidenti al Fi eDida gvrea s tfii cc aTt @ sotnh @arnadc e d u r e
proposed changS bwewltd osndd NaA2.cdov KRkray eandHelBn e Rg

Recovery Ventilation Verification Prohedures.
procedure for verifying required information
installed to meet the requirements of Section

1. 1dniytERY HRBYeach ERV/ HRV servearl®nset eddw eol nl itnhi
compl i ance HERSmsRatveerr iwfoyulidn t he field that
installed, that airflows for the dwelling
be mend t haetsctrhieptprve requirements aal met
SREBEnd fan efficacy for the in6HYAiIJred model
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Conditioning, Heati ng, PRoerf rfirgoemt aptrioodnu cltn st i
specifications from the manufacturer

2.1¢entErRsl HR\feach ERV/ HRV serves mnulgtiisptleed dwe
on the complaina nAcTeT Yweorunisdyt he f i el d t hat an E

installed, that airflows for the dwelling
be mett,hatndt heptprveesarequi rements are met by
SREand fan efficacy for the installed model

from product specificati @hese AT®mwbdaled mahgahb
verify that the bhywdahdso cftufatnican oemxailsttsest i n
und®rcti on. HAA7Vr 5Economi zer Control s.

Sectionb)l4Al. t0d At eowbubdsnot need to follow tl

RESIDENTIAL APPENDIX

RA3. 4.4 HVAC System Ver(ilfavicad i minl dRwedadrdidiwy e s

uni:itTh)e proposwduédadSugoesuudct i on: RA3. 7. 4. 4: Rat
Recovery and Energy Recovery Ventilation Ver.i
subsewbudpgeci fy the procedure for verifying r
ERV emantp i f these are installléd.t0¢ omdd&t t he 1

For unitary HRRS/ R&WVer wail |l
1.Verify if an ERV/HRV is needed, depending

bal anced ventilationdamdctome aprtmepeaatds zalt i
2.1f i1t is required, verify in the field tha
the dwelling unitédés balanced ventilation s

prescriptive redpyi loom&ning apREmdAt hami nal
efficabegstianlrl ed pmodlallcti m(aHValb a sfeHsRfIr)om pr odu.
specifications from the manufacturer.

For centr al ERVs/chRMau,ctarmrstAepPBs Wilalnd 2 above f

ERVs/ HRV. I n addition, an ATT will
3.Verify that the bfypare -sthuetecttciooand decxti sftusnct i o
testing as | isted under NA 7.5.4 Air Econo

2.1.3.3 Summary of Changes to the Residential and Nonresidential ACM
Reference Manuals

This proposal would modifReshdehDo & bdemmtdi ablle ct
ACM Reference Manual as shown below. See Sect
proposed revisions to the text of the ACM Ref
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This proposal would modify the/ Nohteswidgnteal
ACM Ref eMaennbcaeas s hown bel owidf Stehei sSercetpioornt f or
proposed revisions to the text of the ACM Ref

RESI DENACMLREFERMARBAL

Sechi@d.4.9 Indoor AirAdQdaad it efodedrthieé Httiacmm:ar d
that multifamily dwelling units wil/ be evalu
sensi ble heat recovery of 67 percent and mini
Zones 1, 2, and 11 through 16.

NORESI DENACMLREFNEGREAANUAL

Section 5.6.6.4 OutAddraAmewVieoxidt¢calktl ec: Heat |
speciaf isesnnsi bl e heat recovery of 67 percent to
Zones 1, 2, and 11 through 16.

ACM Ref er ence 4ManouocarIQuAai Irietnyt iM.atGhoalmnges wi | | be
to this section to reference new requirements

For multifamily dwelling units:

T Currently, i f the propobgd ttbei maodebeassyum
exhaaslty for ventil ataoge Thetbewpltbjbetna:
compartmentalizati on.

T Currently, if the proposdad ohesitghre urmoas | b als
bal anced fans without heat recovery. This

Zones 1, -26§ wamndt Mat i ecowmwetydaesdhehe operat
points for SRE and fan efficacy of the pre

T Forumitary system, for the performance patt

with the same fan efficacy i f the proposed
006 W cfm. I f the prRVjKERY wintsh ada |l worasenfidamar
(e.g., 0.8 owocsfend) ,d etshiegnpruses 0.8 W cm whi l
assumes 0.6 W cfm, so the model will show

of whicbhfWwsket bg the heating and energy re
Team al so proposes Bmpbarcket pppodj acOs Wlsin
performance approach RWHRY wnshahl fanuseiffa
(less than) 0.6 W cfmnagasdRVBHER¥i wet enarfggns
efficacy of 0.6 W cfm fRBY HRWVW eavindrhpy yd§ awni red
bet ween 0.6 and 1.0 W cfm and receive an e
ERV HRVs, the same approach would be used f
t heswmmed efficacy is the requirements in Se
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T CurrentClay,i ftomreni a Bui | dipnlgi aEmnceerngyyrocCaade Com
buil dICBELGMN sof,t wehriech i s used for model i n
buil dings with mor ef ltdrchrass,t ha b9 dlowealpi abl e
(options of yes/no). The Statewide GASE Te
Com sofstowarheat, for buildings using a centr
climate zones affected by the measure, the
systemywasbh CaThé ornia Building Energy Code
resi diewitli gdibdd war e-ReBBEICENh i s used for mode
mul tifamilwy tthuielediorcga pira ddeesess,| notr shave a b
function or all ow c ewtdrea|CASSYES tTeermsn wliHd S$treo
a feature seRetshatasCBREGEpass function.

2.1.3.4 Summary of Changes to the Residential and Nonresidential Compliance
Manuals

The proposed code change would modi fgndhe f ol
NonresiaénCompl isance Manual

RESI DENTI AL COMPLI ANCE MANUAL
Sectioin ndoor Air QualiltyVendiTMecimamivad wi |l | i

|l anguage that summarizes the requirement. The
strategies to meeti ntchadieaguiume anmtec eMRVal o iE RVR
suchrasftop HRVs orv erRtVisc aslercvdlngmm of wunits, o

serving a cluster of wunits (such as one on ev
bypass ducting wdIdi dceusdddistrated an

The mawowdald so i nclude | anguage recoymmepndj Bgt th
that instal!]l HRVs or ERVs (including in clima
the HRVs or ERVs inc)l udr tah®&ty ptaistss dhuanvcdt ii nepc lua r
cooling, to pr.eviemd pwrepdseatafnpgt bmet éaegengy i

efficient thermal comfort for occupants.

ERV HRVs can use multiple strategies for distr
an air handlnitnegg ruantiitng t he supply duct i nto an
di stri butorRMHRYsuwsl f be similar to iIissues f a
requirements for other types of balanced vent
prohibitsudithe dpmgemdtiinon of central forced air
central faenitndtadgi @anedywtemso. There are no r
Standard 62.2 for distributidg.eufspdevadrngi
outdoor aie shpplughregpi ster is compliant, alt|

SPar ki ngs gareagrot cohabtlered occup
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distributetihte diweddgmgutunit, particularly whe
thermostat set points. The manual should desc
air casnt rbebudtied within the dwelling unit:

1.0ne example IRV MRYchasdhiet®& wwnk, and suppl
di stributed to each bedroom and the |iving

2.0ne example IRV MRYcihnt @def Eeasi wgt hveheil at |
air caoamdiVtAimyst em, by ducting the supply ai
of theaiforsesit em.

SectionChmpllilance and Emd omaxreumelntwi | I stipul a
HERS Rater mustSRIbcuekehéctheeness atnhdatv efranf y |
efficacy is a value of 0.6 W cfm or | ower.

SectioniMub6tBfami gpyUDwel Compart mérret anlawmialaltl i on :
describere¢edhpei mement for an ERV or HR)MetCthscert
foll owing the balanced ventilation path

NONRESI DENTI AL COMPLI ANCE MANUAL
Secti onBHi4gR3 .s2 Resi dent i aMe cDhweer il d anlg Miehretti | at i

manual wil | include | anguage that summari zes
an oewroi strategies to meet the requirement,
centr al HRVs or ERVs serving multiple dwellin
The mawowdald so i nclude | anguage recommending th
t hat instal]l HRVS norc| ERVAS e( izmolesdinmg regul at e
t he HRVs or ERVs include a bypass fumaniioal, o
cooling, to prevent overheating. The purpose
comfort for occupantld. fTlaenmemdmua gui dance, so
required, versus what iIis recommended. The <cur

aprpoach for other measuresSupplcyw ase mPpectaitawm e4d.
Reset Comwhiaoch specifitess foar ttaiils gmeetasmaien and p
recommendations for how this can be achieved.

Section 4M@gl i badi ly Dwell magt dhiwvbhiCompar

describes the balanced ventilation alternatiyv
descri BeEERVhatri iRMequired in certain climate z
the balanced ventilation path.

2.1.3.5 Summary of Changes to Compliance Documents

The proposed code change would modify the com
Examples of tmentseviasretded eism Section 7. 6.
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The proposed measure would necessitate sever a
i ncl udi nrgi sfeormullotw f ami | y:

T Certificate of Memgliilanden( CPDbR)ing section
revised to IintkERYe HRWh ebemaes.

T Certificate of :$Sesdemrdl agzeomni CF2WRQul d need
proposRvd HEBYuirements, including A. Centr a
B. Local Mechani cal Exhaust System, C. Air
Reguiremedtk., Anr Moving Equi pment .

T Certificate OF3)RWevefaktaseoni ¢ns would need
proposed ERV/HRV requirements, including A
System, antWMeBhabhobcal Exhaust system

Simi,| afrd+w etsimph t i famil y:

T Nonresidenti al Certifi:Adatye nefw GRME@P |, i &NREC& , (
NRCV forms wil/ need to be BRM/eHfgMs ¢ edns , and
as well as any central shafts requiring se

T Nonnasent ifailc aCeer tof Ac c:Spetcan @an@NRAAX i on
| nspection woul d pnreoepdo steod irnecgluuidree niehnet s .

T Nonresidenti al Certifiifaver aff ¥Yeciforwatwounl
reflect the proposed ERYI/ HRVBMdehwinriecrmdnt s,
Exhaust aSwydstDem Air Moving Equi pment .

2. 1Régul atory Context

2.1.4.1 Existing Requirements in the California Energy Code

There are no relevant existing requirements i
HRV. Projects may udrenatpleerhapmr oach, but they
currently mandatory or prescriptive.

One related requirement is 2019 Ti trliese24, Par
multifamily dwelling units-Jiaadm8ettifami LEO0Odw
umts), omhiircehs rtehat mul ti family dwelling units
meet a compartmentalization requirement.

Another related requirement is 2019 Titlee 24,
dwel ling units) arCd (SecesddmellbOng(mhil2s) whic

Mi ni mum Efficiency Reporting Value (MERV) 13
ventilation air.

2019 Title 24, Part 6 Section 140. 4HeghEconom
Limit Shut Qufifremedih8tl atRewi de CASE Team refer:
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requirements fowfdsordnomi 2 drec dtylptarsgg foun dtrieeen p
for the central ERV or HRWFipgp&th and presents

TARLE 140.4-E AIR ECONOMIZER HIGH LIMIT SHUT OFF CONTROL REQUIREMENTS
Fequired High Limit (Economizer Off When):

Device Type* Climate Zones
Equation” Description
1,3 5 11-16 Toa = 75°F Crutdoor awr temperature exceeds T3°F
Fixed Drv Bul 2,4, 10 Toa = 73°F Chutdoor air temperature exceads T3°F
v Bulb
6.8.9 Toa = 71I°F Crutdoor awr temperature excesds T1°F
7 Toa = 69°F Crutdoor awr temperature excesds §9°F
Chatdos temperature exceeds refwn
13,5 11-16 Tos = Tas°F e anfr‘;“ TR E
2 410 To, =T 2°F Crutdoor aw temperature exceeds refwm amr
2.4 oa = Tpa-2

. ) temperature mirms 2°F
Dhifferential Dry Bulb

Cratdoor aor temperature exceeds refwm amw

6.8.9 Tw. = TM4T temperature mirmms 4°F

Crutdoor aw temperature exceeds refwm amr
temperature numms 6°F
Cutdoor air enthalpy _Exceed: 28 Btu'Tb of dry
All hos = 28 Bulb"or Tos = 75°F an” or
Crutdoor air temperature exceeds 73°F

7 Tos = Tpa6°F

Fixed Enthalpy® +
Fixed Drybulb

2 Only the high limit control devices listed are allowed to be used and at the setpoints listed. Others such as
Dew Pomnt, Fixed Enthalpy. Electronic Enthalpy. and Differential Enthalpy Controls, may not be used in any
Climate Zone for compliance with Section 140 .4(e)1 unless approval for use 15 provided by the Energy
Commission Executive Director.

" Devices with selectable (rather than adjustable) setpoints shall be capable of being set to within 2°F and 2
Biwlb of the setpoint listed.

¢ At altitndes substantially different than sea level, the Fixed Enthalpy limit value shall be set to the enthalpy
value at 75°F and 50% relative hunudity. As an example, at approximately 6,000 foot elevation, the fixed
enthalpy limit is approximately 30.7 Bu/lb.

FigwBrGurreagquirements for econormifzernonhirgh | i mi
requi r emenet sl4iOn 4t(aeb)l.

2.1.4.2 Relationship to Requirements in Other Parts of the California Building

Code
While there are no directly rtehleatCadl irfeogruniirae nBeL
Code, Title 24, Part 4 (the California Mechan
that outside air not be taken from |l ess than

outlet, or the dischargesouthleetoudfl ean iex Hhausete
out saiidre i nl et. This is to reduce atihre wiitshk of ¢
outgoing exhaust. This minimum separation dis

particularly for multiefld minlgy umridijse c tHo wweivtelr , s m
requiremem®Rtvy HROMYM sahnouH d not be more difémentt t
for balanced ventilation IiASHRABMsSStodndand &E€MC:
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requires a minimum 10 fiecdtan(Cc3®, mtuer Jal d oewasr steiv
exceptions:

1.Ventilation openings in the wallsntigergcie eofas
3 ft (1 m) from sources of contamination e
exhausts.

2.No minimum separati on dbiesttwaenecne wsihnad ol wsb ea nrde
exhaust outlets in kitchens and bathrooms.

3.Vent terminations co@eregquibyemant sneeft i nlge t |
Gas Code (NFPA 54/ ANSI 2223.1) or equivale

4 Wheraeombiexldaustt e mmiakkatsieadsnetppae@at akke om
exhaaiotr i gi nal i wsgpago € htelr&n t ¢ memisni mu m
separdnst beteée detswopeniimngsguiFnetdese
c ombitnerdmi n&a heexomasaictonc e ntwiathinent akefl ow
Shanlole xedl ®per cesntest albyt hmahrewdf act ur er .

The Statewide CASE TeamlBMnregymm@emids stsh ath tclhher d

across agencies to include these exceptions i
particular, the fourthgewraoeptf bvar i wh yERNVgH aHRWan
installed at the wall that do not require duc
Titde Rart 11 (CALGreen) requires thatEbathroc
compliant, ducted to terminate outside the bu
compent of a whole house ventilation system)

intervtilewsi wisubject matter experts (a mix of
mechanical engineers), dwelling umi tisnitwmkteh ER
t he rboaadrh t hat is ducted to the-aHRWeorbaHRV,f arnat

Thus, the emarrsk etto abpep i nt erpreting this require
bat hroom is connected to an ERV or HRV. The S
the CALGreemenmneqgwith Housing and Community De
They reported thepowenei awacenblfi thebet ween t
requirement for an ENERGY STAR bath fan and t
and reported thati sehépnwewillaingluialgel y nr ¢ he CALGTr
all ow for an exceptionreéeguit hem&MNERIGY &7 ARRY ao

The proposed exemption from the HCD is bel ow.
requirement ar eumaerkieide wiudatgreg e-thmidket hr oughs
(del etions) .

Section 4.506 Indoor Air Quality and Exhaust

4.506.1 Bathr oommaexh dwsthrfoaoms s hal | be mechani
shall comply with the foll owing:
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1. Fans shall be ENERGY STAR compliant and be ducted to terminate
outside the building.

Exception to 1: Fans functioning as a component of an energy or heat recovery
ventilation system do not need to comply with Section 4.506.1(1).

2. Unless functioning as a component of a whole house ventilation system,
fans must be controlled by a humidity control.

a. Humidity controls shall be capable of adjustment between a relative
humi dity range of O 50 percent to a max
control may utilize manual or automatic means of adjustment.

b. A humidity control may be a separate component to the exhaust fan and is
not required to be integral (i.e., built-in).

Exception to 2: Fans functioning as a component of a whole house ventilation
system do not need to comply with Section 4.506.1(2).

Notes:

1. For the purposes of this section, a bathroom is a room which contains a
bathtub, shower, or tub/shower combination.

2. Lighting integral to bathroom exhaust fans shall comply with Title 24, Part
6.

The Statewide CASE Team aNoeomnr exiadvAnGeidaAbhEe t her
proposal for the Fan Energy Index (FEuU)eor f a

The proposal affects equipment 5 horsepower (
typically have a | ower horsepower sosowould no
HR¥woul d be i mpacted. The proposed | anguage i |
regeument s for fan efficacy in 2019, Title 24,
power budget proposal is adopted, those new r

2.1.4.3 Relationship to Local, State, or Federal Laws

There are no known reeeabntawschodr anptef ©Dhe
submeasur es.

2.1.4.4 Relationship to Industry Standards
ASHRAE Standafiéd, 9@hlch applies toomuletsi faami | vy

hi gher, has two requirements for heatging and
systems in Section 6.5.6.1.
The first requirement iIs triggered by <climate

requirement was al so itmetils¢e amBlBRABUSt ¥e-dasi @& n9l
2016. Most wunitary venti lngtiiordi sy dtuearhs muil .t e .f ,a
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units) are exempt from this requirement, beca
Climate Zone 3 (which dassvheavwsn nors ttfod GmCapltiafmotr n
at a minimum acfm] owhrahei sfhB@her than typic
ventilation ratednm,twiitchaltlhye 30 rtfd om0 r at e dep
number of bedrooms) .0iFoer. ,cefnotrr aslu pspul pyp Ivye natiirl at
mul tiplhng dmbkkEbBt and energy recovery is requir
rate as FsihgodmneEinrer gy recovery requirements for
ASHRAE -®M19 for California.

ASHRA % Outdoor AirgnatAiRulllowDeRsait e
Climad10¢020¢030% a 040% O50¢060¢0O70¢80 %

Zone and and <40% <50% and and and
<20¢<30¢ <60¢<70¢<80C¢
Design Supply Fan Airflow Rate, cf

3C N R N R N R N R N R N R NR NR

OB, 1B, 2 NR 019, 090(050(040(030(015(012

4C, 55C

OA, 1A, 2025( 020(010( 050 O14 012 010 O8!

4B, 758

4A, 5A,86 020 013 010 081 O7: O6( O5( 04
a. NRiNot required

FigureEnergy recovery requirements fo20Xr®ntr al
for California.

Sour(cASHRAE 2019b)

The second requirement for heat or energy rec

requirement (i.e., adopted for the 2019 versi
mul tifamily dwell i ngadfmoigt sh.e aTthien gr eagnudi rceonoel nitn g
recovery with an enthalpy recovery O50 percen
dwel ling units. The requirement has an exempt

square feet, with an exumeri ohot oASHBARBRr Gbhome
3C. While there is not a direct mapping bet we
California climate zones, ASHRAE Cli mate Zone
sout hern parts of California Cofi n@Gd®erDome<| 1 m
Zones 3, 4, 5, 6Figmde9, as shown in

SRoughly corresponds to parts or all of California CIin
"Roughly corresponds to parts or all of California CIin
8Does not correspond to s@any California climate zone
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Building Climate Zones
California, 2017

[:I Building Climate Zones

[j County Boundary

TT‘ ASHRAE Climate Zone 3C

HRV/ERV Measures Applicable

' . ‘i

]
Nt
‘ . 'f";:. el 5
AN

50 100 200

Fi gwbreMap o
zones with

Miles

f ASHRAE Cl i mat e

Zone

proposed requirement .

3C

Source: Created bya$tiantge Wdadlei fCOASWHE aT Ener gy
Code Counz0@l2dat a,
2.1Cbmpliance and Enforcement

When developing this proposal,
the compliance and

streamline

mar ket actors who are involved i
secti on doews ctro bceosmphl y wi t h

compliance
i mpact |vaarrki

The activit
Il n general,

compartment

t he

ver iApipceantdpioxe sSEph o tvg £ B 8 .

eotusacnt or s .

ies that need to
compared to the

alization), the

occur

t he

compared

Commi ssion 2

Statewi de
enf ac¢ smemt pr o

the process

proposed code c
proposed chan

during each
current
a balancedowesysltam for pr oj eocptpso speudr stuoi ng t ha

proposed

complianc

requireme
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specBERV/cHRy/ui pment installed and that it meets

effect

i Degyg
zon
sSpe
rec
Il 1 s
con

T Per
sho

Il veness andcem)i fr egud gretmreanlt ssyf or a bypass

n Phase: building design team identifies
e where the requirement applies. I f app
cifies the makekVakbRY momned € midtutrheeet s mi ni
overy effptiancg dbaumemtati on. The pl a
ting the manufacturer and model number
sultant for inclusion in the NRCC or CF

mit Appl i claltae opmred@dmemacster:btmi t s design docum
wing the makkeRVamwBV medqdeil pmént supported |

compliance documentation. Design of the du

pl a
HRV

T Con
duc
ord
sub
of
ERV
mu s

T I ns
i s
pro
equ

(0]

ns examiner reviews the drawERYWY and sp
metehtes proposed requirements.

structi dhePpaseerct team installs the HR
ts. The general contractords procur emen
ered matches the model nuoberoihegthieval
stitutions documented in change orders.
I nstall at i-roins g Cdr2 RNR®@Is eflorew ohnifgihr mi ng t he
/| HRV designed has been installed on the
t etnlbatr et he duct system is properly i nst

pecti ohh®hlasiel: di ng inspector visually ¢
installed and that the UOdéeéfgnnaai ¢ hpraper
cedures, uniwtileved i d {HERSHDAt er s and cent
i pmehbebefied by ATTs:;, as described her

For projects wusing unitary ERVs/ HRVs (i
HERS Radapgtrures the make and model of eql
equi pmentréoys «afefciomfidfeanactyi weness and its fa
the proposed requirement using the prod
avail ablVe fiocnaltiinoen pwooucl edtl aliree eednit a

applicabl e Certi NiRC¥'e CFBRVeri fication/

For project seRisi/nHR esennétirsaelt yvyes mul ti pl e
uni ts),camt UA'TeTfs t he make and model of eo
the equipment 6s recovery defiftiscifeamcy fdri c
meets the proposed requirement using th
i nformation aamd |wérlief ioend ithlee ERV or HR)\
free cooling functiohMhATWouwdldso ac credu ata
function tlkewypasng foedidctagoino. n Vpwooucl edd ubree s

documednita appl iicadbtlee cCferAdcddeptance/ NRCA
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Note that the differentiation of wverification
central) rather than-rbyenwmbed) odl sgosiest il b
movement toward mul ti fami Ifyoru AZiDfRiRcea t2i4o n ptalhrat 6
some cases, HERS raters woruilsde vneulitfiyf aengiuliyp nmbeuni
t he projuammdttd ziede ERVs/ HRVs . IChnwerisfey yeg AiTagme m
rise multifamily buil diBR¥s/ HRVY heAlpreijratisv el
Raters and ATTs could be allowed to verify th
buildings, if proper training is required.

2. 25U b me as Br: Kitchen Exhaust Mi ni mum Ca

2. 2Médasure Overview

The purpose ofetihs st cuibimepradwel EAQ4 evolves to
envelope tightening, the needFo&éorendegluledt e ve
Title 24, Partty lkhodseldatihen Qumasitial |l ati on ( QI I
prescriptiv-ei palttm ffaomi Ilyowoui | dings, and pr opos
Title 24, Part 6 include a ver si-roinse fmwlti ffaomi
buil dings.edlnichrge amealswsres in QlIl reduces infil
savingso betglhtens the need for adequate vent |

Cook-ragpated pollution carries various health
research that higatightsombéeabledhepb!| i mpi on. C
any type ofatagramdrt oepl e(ctric) releases ultrafine
particulate matter 2.5 micrometers or smaller
potentially kawuwinlg dasensl idehyde,amd epall ydeeyheyldi
aromati c hy(dSrioncgaerrb camnsd. TGleamu s @ Iyaesl bur ner s and
ovens al soitebgaseNdi2gxiached car bon monoxi de (CC

Figéskbows adjudit snedlmidlsiuttynéd yeambi CDAmM¥Easur es

one year of healthy Ilife | ost due tocehxposure
are associateghown hi cojokdAgoskeswn in this figl
typically the most harmMiadupolét@®MEaINE ZT@GhI ks had
into the lungs,candimlgoowys#pmn & ameor di ovascul ar i |

NOd s associated with respiratory problems suc
breath, andEWAemrzdny
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10* A ‘ T
® IND Approach E
4 M |D Approach
% 10° — O Based on Literature Reported | L
S Disease Incidence Rates 3
o -
S 10 :
8 [ B T
g 10' ]: e +
> frm— -
é‘i 10° *m .. 1 3
S -+ .
S IEEE=-
£ 10" SR R N -
&J 3
=) — L
107 . B 2 3
——t—t
wl o Fl2lElz 2/dlg 2 © ©o © ©o © g @
g£§%E§§E§%%§§§§§§
T S |®@||c| e © S © 2 F &2 £ 5 0
£ |28|le] E g 2 B 5§ 2 ¢ R =
2| % c ST 5 g8 69
c |E = S 8 § = B 5 o
sls g ES 38 T = 2
e < s s 2 g 2 3
£ < §=% =
S S <
Fi gwreEsti mated popul ationiaversagkid anhywuad| ¢ ot
years (DALYs), of pollutants with highest med
with highest median DALY esti mat e.

Source: la 62g0ulel,. et

NO2 al soothdeesleest eri ous Heraldxhamdlfe,ctas.study fo
astaatm ¢ children are at higher risk for more ¢
NO2 drmdahe rishkh evieN®ORodsBeed angeAnoz2z®le3uydy f ound
thhomes with gas petraweédp adwmeheingpher concentrati o
NO2 than homes wi(tEhP Ae | 2dDdDt8r)isc r £tl ewwesgals bsyt cmvad su r
and alsespdedet¢t eri ous heaplatsht erfefseecatrsc.h H oowenvde rt
and PBM2ai®veése often exceeded from cooking an
COtypiwas dblySi nger, Pass ,h (alnag De,| pe.t2 0@d7/Mm)s €Pueint |
this analysis f ollUaowreedreatéheBasctyw aommll e UeBNd.r at or y
si mul gtCihams etand .deve2llped requirements to m

NO2d evel saclcleeptcaoncentrati ons, because these sl
CO.

't i s parodritcaunka ritleplmaeinmpe x hawmstmudsystdtams |y dwel | i
effectively remove kitchen exhaust, since the

by botdwn hlkeiirchen poll utt oanahedomeadj poéhutuot
The St atAeSvEIi dfleeaCn i nvestigated the effectivenes
removing Ralnlget @amtosls are devices that include
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stove op @xzmobkse®rve to removeThpeoyl |nuatyi obne farlosno c «
combined with nmi.crSdweaJ e tawell B NlsClhlatns, deanealby 2
have shown that for almost all Califocygi afnew
at | east 70 percent is requiredNODdhawwvied agrce
concentr atpiaan so fp €Ir 0dthiel [Ui. c&Sn Environmgentawgl Prot
[ EPA] and 60 percent is required haveavagd ahhe
25mi crogram pefrombWor mdt ¢éleal t h°Purgtame zmarn e,n 2

LBNL recently conducted additional annagleyssi s t
of dwel | iarsge du mint .erBonal communicagtigssownwi t h
i mabT,at | east 65 percent capture efanidci7ebhcy i
percent capture efficiency is needéditho mai nt
dwel |l i ngessnittigan 750

TabV?.e Mini mum capture efficiency needed to mai
acceptabl e | evelist bfyl odowe lalrienag un

FIl oor area|Hood over elHood over nat
dwel l ing unranfger PM2.5ranffer NO2 <co

O 71310 65% CE or 25F75% CE or 290

7501, 0fCt0 55% CE or 2065% CE or 250

1, 0010 5fCt0 50®E or 175 b5% CE or 200

>1, 5&0 50% CE or 1760% CE or 175

Sour ce: Personal communi cRaetnigoine wdGhahn ,BrSetptt eSmbnegre r2 9a,n d2 0 2

Range hoadsgareamanyd comso®pler@adree capture
efficvahogted under the ASTM test method corr
capture enhftoegbheged, Del p, ahdcapse 2Bhé2airf|l
range hood is often | ower i1 8ttbentieldnshdoeu
exhaust duct restrictions that increase stati
di sturbs ,whiecdpduwcnees capture efficiency. Howeve
requirement for this code <cycleangporailaifhncge | AQ n
compliant product s.

The proposed woouded cahamaghedat ory mesas krn & cthleant r e
exhaust sydteemawintimienutm capture efficiency or
kitchen exhaust system must meet one of the f

°These resuhésawedeugieng model s t o -ewarbtl et ivme ,i ad a mkiisn g n
technigqgue (e.g., boiling versus frying), size of the ki
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1.A
St
2 .A
pr

Tab8.e
Uni t

vented range hood
andar dl8&B808@mi nal |liomwsgaPulBVWli @€ &210F omn

hood whowmdabhens mami ai r f |
i nches w.c. or greater,

Ef fedi enchPwel | Angf

veihtohw Maa ibn@j pnei rmuAs TcMapt ur e

vented
essure

range
of 0.1

Hood
Fuel

ow

Mi niRmaunmg e
Size and

Capture
Type

FIl oor
uni t

ohHood Hood

range

awe bl over el e over nat

< 7 5f6t

65% CE 25075% CE or 290

75099

2R 55% CE 20065% CE or 250

1, 0i010, 5fCt0

55% CE 20058% CE or 200

>1,

5840

50% CE or 175

or
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K i
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f
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t
m

The
t hi

For

Anor
airfl
and t
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i dent
t
m
I
S
2
h
e

For
mi ni
esab
to e
3. 2.
in t
perc
t hat
strin

(typi

wi t h
C. or

a mini mum a
greater, or

exhaust
nches w.

downdr aft
of 0.1 i

nt ed
ssur e

e
e

encl osed, loiottd mamau sorkliyt chen exhaust at .
c h ehra ngiers @eaetr ShGonukancl|l osed kietdclaesn ai s def
chen whose permanent openings to interd.i
afff @ 0Osquare meters]).

t
t
t

rst
and

[ path i s imew.etalfdeasmiseicromnm Ppiart fhleo w

fourth

req.
pathhai exximentisn amlde hawrer drt n

he first path, the nomi Rabl i ®&20atlsed air
alized airflow rate calculated bythappl yi
ow deter mi ned bay ktihec hiemt errasnegcet ihoomo dodbs t e s
he nominal {d#WomesyYsnéemlaurirwdd/linstitute 2
®O20i anhso defines aunvemalwheield shetbkdt be

h Enyoi mi gn atl installed airflow for consisten

he second path, the Statewide CASE Team
um airflow. While the correlation of air
i shed, the StwusaeadmbtbernCASEsTeaqgn of kitche
tar mhaei ons hciapp thuerteweeefnhi cf Pasvyshaowdwn i n Sec
The Statewide CASEhatecatlyalosha jrfmamigre hood p
e HVI database comply Twi b9leet mev phepess e d
ntred ccer ooMa v e, undernneebyier data gadmsd ionh t he HVI (
woul d comply widremth®ee prloptostehlerfeigust pat
gent than the second, since the static p
cally 0.2 to 0. 235 si nhcihgehse rw.tch.a)n i0s. la |i nrmocshte
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airfilheweases as st atsiesc Bercausler € agpaamre efficie
increases as airflow increases, capture effic
pressure decreaseli,g®h8ens bepfgkaddtodrd by
Tab9.Percentage of GbWwiplRAwaotBiluocpsessed Requi rement
Mi ni mVerti cal Di scharg/Hori zont al Di scha

Al T fliMi croyUnder cacChi mnMi croyUnder caChi mn
(cfmih=10jn=45) |(n=61(n=104n=32) |[(n=4)

175 93 % 98 % 100% |86 % 91 % 100%

200 93 % 98 % 100% |82 % 91 % 100 %

250 77 % 84 % 95 % 16 % 6 9 % 100%

290 19% 6 7 % 92 % 8 % 56 % 100 %

The third and fourth paths generally remain u
Statewide CASE Team did notexhiondtsewrdabatonu
kitchen ventilation effectiveness. Consequent
these paths, except to specify that the airf]
be measured at 0.1 inchesoadw.pcat,h.consi stent wi
Range hoods must continue to meet the current
three sones tested at 1@40nc¢cfml bebtlopegbéisat st hd
study does nasspcopbted apuatd trheag udaemtowrne ref f i
hi gher airfl owsTlhiess cird blkeedc aalbsoeveaddi ng a sound
capture efpropensedaibrnfdfhoew woul d require manuf a
their products for sound at the hGABeTeamr fl o
did not find data indicating acceptable sound
For enforcement, field verification wil!/l conf
recirculation type hoods shall nog enlmed da Islhawé d
be verified and recorded on the compliance do
HERS Rater or ATT shall wverify that the HVI
capture efficiency or airflow and sound | i mit
This propwesad mamnudat ory requirement and affect
that are new construction or additions.

This measure does not i mpact alterations, unl
repl aoe-tliosve lmni h&tuncdaesre ,exi agi ng BSeogtuhoen 150. zZ
new equi pment would need to meet the proposed
Because the Bici@gN&Eo Replird i s mul tifami hglindo
CASE Reportexdpdeascindty i nclude r éamthmenhgd et i ons
uni t s. However, the Statewide CASE Team recom
provide the same range hfoodi Iryegdawealeimemad suiiigtrs
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proposetdo hemsur e adequate kitchen ventilation.
reguemenwoul d not significantly restrict what
installed iframnd syt usiingl:e Thi s analysis found t
hoods (including all c¢chimney hoods) included
m ni nmuenima-adntrol airflow proposedf?wi thwell leicrt g i
ranges and in dwel | iffingi tuhn intast ulr,a0l 0 Og atso rla, n5g0e0s .
units must meet a minimum airflow off 175 c¢cfm,
|l mpong the same requamemgndwefbrngiagles woul

i mpacts on small dwelll 0OF)90. uBeé d au < s Btabndgstee ¢ malnl
famuhiyts hwaovwel d ess dilution air to mudatmidley pol |
units), they should also meet the same range

analysis found that the proposed requirements
mi crowawge hood and undercabinet produets tha
famy dwelling units.

2.2M2asure History

This proposal addresses | AQ problems resul tin
from cooking, which include PMas5waehtd ashpol h
from npasrfailr ed cookilmcMe@2p |Asanmcuelst i fami ly bui

envel opes tQgaAtenyuhdsul ation Installation (Q
requirements for aemd edtolper imeqdiatdment s, it i s
cookrnelgated pollutioemd.is properly ventilat

2.2.2.1 Current Requirements
Currently, 2019 Title 24, Part 6 requires by

| ocal mechani cal exhaust system be installed
Part 6 (by reference to ASHRIAtEc Sed ma nadxamau $H6t2 . LY) s
a range hood, a downdraft exhaust system, and
exhaust; al/|l must be vented to the outdoors.

Part 6 would not alter the & ewantrediendnd hfadr kt
purposesiaofASBiIi Report, the Statewide CASE Tealt
hoodo and Akitchen exhausto to rerfiege taon d emit gl
risel dji ngsder 2019 Title 24, mPartméetriedee kot ci
pat hs:

1. A demaodtroll ed range hood withran airfl ow

2.A downdraft exhaust system with an airfl ow

2Q@272ZTi tlRPar¥, 6CAFSIEn &Rl 2 0 2N A-Q|5 2



3.For encl osed :%ciotncthiennuso uosn leyx haust with an ai
kihteecn air changesatp®&0 Pa.

Equi pment must (bKHomat\¥antbiyl &dtViog AKALAMintodat e 20:
excetehdrsecenes at 100 a«fomtfreoguicepimemrd t o DoE excee
sone for continuous exhaust.

Il n the existing 2019 Title 24, Part 6 | anguag

an HVI | abel i's present on the installed rang
with these requirementS3andCurrdrse nhta vTleli tnlfoeo Ir2edq, u i Prae
capture efficiency for removing pollutants.

Recircul atingvhn amge xhauwds @i r back into the Kk
t hrough arfei Intogr curirne nntedw cpoenrsntirtucetdi on. The S
Team coerpdua |literatvese i maviecewft soime types of

hoods shoul dofppar tpiecumli artleyd to expl ore whether :
added for alterations that would use recircul
i nst al lodt iex hafus2tOild7eclia ubg Reyiafsowvennd atther e wer
scientific studies available on the perfor man
the literatuaeGermarwcdmoumndr frhaugaz tWaafent est

tesféddi fferent bonamgexhoads iing and recircul at
Results of tests-lwered ssxtadd omngifnigvdrom Aver
Ai nsufficient. o Although al/l products were ra
mode | yomn wo model seihtalderr atvenrgys gopdodo or fAgoodo
The rest of the modenhesdihmamd nrsautf if Rgppy almdgt Wad rk e r

Singer. 2M1t7ypi cal recircul avtaitnegd rcaanrgbeo nh ofoid thear:
may remove pollutants such as VOCs but the fil
odors are(EPwkdown Rojas, Wal ker and Singer 201
evidence of recirculating r anogneo xhiodoed so rt hwaatt ecra
(Stratton and Bumiglker ®rle&,) i f the home has ga:
equi pment woNOZAvhpgrchhduwesl d need to be removed
exhaust system.

2.2.2.2 lllustration of Capture Efficiency

Capture afsf meiasmuayd as the mass of pollutant
mass of pollutant released. A higher capture
removed. The recently updhb8 eplr ASITMetshtoadntdeosrtd rk&e
capture afnfdi Hivdnays, currently developing the H

WASHRAE Standard 62. 2 defni mess aairki ¢ dhdemme rewd odsped npitenrgns t o
interior adjacent spaces’?(®&8mnot exceed a total of 60 f:
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Efficiency Testing and Rating Procedure (HVI

met hods based on results from | abkPirggdroey wor k
Sshows capwure efficiency can vary with airfl ow
airflow rate (cfm) per I inear foot but captur
are mprnesecompared with airflow rate (Hevflm) , si
|l ist products by airflow (cfm).

Capture and
Containment
- at 220 cfm/If

Spillage
a + of Plume
LW at 165cfm/If

Range :I'op
(side view)

Range fop

(side view)

Figuwrelllustration of range hood plume spill a:
Sour(cASHRAE .2011)

Note that capture efficiencglabrvestbytbdeskahn

However, opti mal pl acement varies by product.
California MeCHM@meaqguwilr €€oalespgeci flilatr amg éh eh gdd
range hoods should be i nksd arldregle aac cao rdd isrn ga ntcee
manufacturerso66 instructions.

2.2.2.3 Related Progress Underway by Stakeholder Working Groups

Given the health impacts associ atydgrwdurphs karte
working to incorporate a ceanpetnutr,e ienfcfliucdiienngc yt hre
Standard 62.2 committee. This committee estab

devel op recommendations for a captuoeaseffid¢cihe
ASHRAE 62.2 Standard. The wor kiemg egrso up onre nibhee
ASHRAR . 2 commdtnhge hood manufacturers as well
LBNL and engineering staff from HVI and AHAM.
requiremen3tsat dwi de CASE Team coll aborated wit
dewelment of test conditions fotetshecpmndpos ®as
aligned aagsomsichl e2b2gwédenle 24, PeaestifBgand i n
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2.2.2.4 Rationale for Airflow Compliance Paths for Kitchen Range Hoods

Because manuf adadtlurfernsaldarzda ngt t est conditions f
and are not yet publishing the capture effici
CASE Team has pr opvoes ecdo mphH e aanlctee rorpatiions f or ki
equi pment | i 2t&d 1lin Section

The first coémpbraacmi op mmumncdaamttu rca peaftfeisc itenmacy
efficiency | jJsAHANd byheélVl agencies are forthcot
code cycle, and requir dst bhamenetnhiemurna tcianpgtsu rbee
efficiency that varanmtksuely fdoweHNh enigndingat € d/ p e
capture efficiencies would be included in |is
and would be maf®et mapdhlRd Bspedc t hi rd, omimsdomour t
all ow velrasdadnachn oo m raaitrefslioogy data tthe mAHAM

dabaser, ot herSelcit3totmpgoi des data from a sampl
produbtas est iamatoenss ha pr eblet ween a@aptifdroew ef f i ci €

Theationale for compliance paths based on min
shows that range hood capture efficieadmdya gene
from pBHNEeinfieg@MNe®t e that this figure provides
met hod (called the fpoll $tamidamel SE@DMBi)Ys t hiagu it ¢

i s presented because there i sASADBteagmudarad ent d
E308178and this figure illustrates how capture
Al t hough the quantitative relationship (corre
airflow will be 8tahdanedli@QiQ8Eri ASTMve findin
(i ncr eaapsteudr ec ef fi ci ermcy fwiotwh!| nwntth € dofoidgiur e, eac
hood product is represented by a |l etter and n
i Il ustthreatptegre efficiency ilsowWohrgdhlerbwarnnermhec sa@ahkni
thdmont MBwaumr nexample, the regression |ines ind
burner capture efficiency is approximately 85

efficiency | 5@Qepprremxi.matel vy
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FigwBreCapture éf kicichmaoyr@ange hoods, as measu
met hodo

SourRkRerrf ormance Assessment of U.S. Reseilde mtnidalISiQoeki g

2.2.2.5 Consumer Range Hood Behavior

Because range hoods ptaynpisc @alol y urreng uihreen mmcu t he
Team investigated how often occupantmare&mrgage
reseafFricghumbe |l pwovi des ar essudlvtesyn obfB NHérael t hy

Ef finci New Gas Homes o(fHEhfo®vid ) pro @ painissad y
range hoods when thAy skewWnt hmosobodxdepmagnt s r
their range hood at | east sometimes, although
cook.
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